Essential role of caspase-11 in activation-induced cell death of rat astrocytes.
We have previously shown that rat astrocytes undergo apoptosis upon inflammatory activation. Nitric oxide (NO) produced by activated astrocytes was the major cytotoxic mediator in this type of autoregulatory apoptosis. However, an inhibitor of nitric oxide synthase did not completely block the apoptosis of activated astrocytes, suggesting the presence of other apoptotic pathways. Here, we present evidence that caspase-11 is an essential molecule in NO-independent apoptotic pathway of activated astrocytes. Inflammatory activation (lipopolysaccharide, interferon-gamma, and tumor necrosis factor-alpha treatment) of rat astrocyte cultures and C6 glioma cells led to the induction of caspase-11 followed by activation of caspases-11, -1, and -3. In contrast, NO donors induced activation of caspase-3 only. Inactivation of caspase-11 by the transfection of dominant negative mutant or treatment with the caspase inhibitors rendered the astrocytes partially resistant to the apoptosis following inflammatory activation, but not NO donor exposure. These results indicate that inflammatory stimuli not only induce the production of cytotoxic NO, but also initiate NO-independent apoptotic pathway through the induction of caspase-11 expression.